Chapter 4: Quantum Mechanics in 3D

Quantum Mechanics

1 Angular Momentum

Definition 1.1 (Angular Momentum Operator). [des:angular-nonentun] The angular momentum
operator is

with components

2 Atomic Eigenstates

Definition 2.1 (Atomic Eigenstate). faef:atomic-eigenstate] An atomic eigenstate |Vnem) (also
written |n, £, m)) is the simultaneous eigenstate of H, L? and L. with eigenvalues E,,, £({ + 1)h?,
and mh respectively. Its position-space wavefunction separates as

wném(ra 67 ¢) = Rnf(T) ngw’ ¢)7
where R, is the radial function and Y;™ is the spherical harmonic.

Theorem 2.1 (Parity of Spherical Harmonics). [thn:spherical-harmonic-parity] Under (0, ¢) — (m —
0, ¢+m),
vam(ﬂ- - 97 ¢ + 7T) = (_1)6 }/Em(ea ¢)

Proof. TODO O
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